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(57) [££)] 

[MJS1 OFDM3ESWB*©fi«SrJ:»)l6l±S-&5. 

1 0 OA^AAJflfc^7 wvf-^ s i o oc, IF 
FT Egg 1 O 4ai^W ; &^*5J;U t iifSe^SS#^pft 

k( l 5rW<9 STSo D/A^Ih1SS1 O 6! , 1 O 6 2 
Ja^O^LPFlHl^l O 81 , 1 O 8 2 l±. ift-Z'ftmm 

^MiiLteSfSfsioe! , S 1 O 6 2 Sr4fiE 
Q P S K^PIhISS 1 8 tt, QPSK^Kt± 

?S2 of±. ®.mm%s 1 8 sriime^^roaR^Stfcw 
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[#if§i*©«£ia] 

^cmm^-su^m^t zm-t s o f dm*s©t 

tt«-t" 5 iS*"!^ -Sr ;L fc MfSBff 5£© ff^H;'? 5£©« 

i *a© tuteaifc©^^- * ©tute tr h yuas a* $ ax 

5fct«C BuI5ffSfc[e]Sg©frtMii£r y ir y V* 5 y "fe y 

x - 9 tti^fttsTjk-fmfaT Ku^ stjfEm^-.^— * 

ISff Sra^-TS / * y Isl^i: Sr*N-<5» 

[it*JS4 ] Btri5gFf^K^p*-s;o«-8-A{cfij 5 3 

^«*-tivP*u*]Jf3eojS[3Kaapi*SCK J: LT 
Mffi^lifeSfc J: ^eiScD^ictfrfStt^ctDe^T 1 - 9 * 

milS^oei^x-^^ix^ix^SiJi) ST5 



[0 00 1] 

mm®®. * to ± l fcx- * &&&a*s «t u^- * 

[0 0 0 2] 

Dttt^tSPSK (Phase Shift Keying) *5 

£rf£'ffc£-#T^i3£rfT 5 QAM (Quadrature Amplitude 
Modulation) *5S;4f©KSsaCH*aasj:<ffl^P>ixX 

[0 0 0 3] $fc, ^-f "J 9/1^— 3 

(OFDM^S ; Orthgonal Frequency Division Multi 
plexing ) ASg^^Tv^,, HOOFDM^Sli, € 

[0 0 0 4] OFDM#5£K:*5l/->Tf±, feSUlifefC^ 
Sr*»w«a6tt«*»iS:K:^WU-Cffl^5©-C. loo 

I0(0^p{s^-Sfcit)©e^-^ U~- hf±QAM#5£ 
^tit-<Tft<-r5,r t*ST?#*v\ Ld^U, OFDM 

[0 0 0 5] ^bJC, OFDM^Stt, lo©^iaf*# 

^^/vru^a >-Mcm<ntc)b<otemttb bras 
$4xT^5. ^fc, OFDM*S(4, WBcOtSGk^VT 
rttfu-t'^ByMI^it, rix^w^ut'-^s 

<Dt$C&^ l)T\Zy i 4i?9 JV"r Hfv^a Vfei*©^'- 9 @d 

msrffv^' ««*»aR©^-afijffl*s^ite!fcs fn (sing 

le Frequency Network) ^jSStH^. Wt-S^i^^-xti: L 

ttffil $HXV5o 

[0 0 0 6] OFDM**fC*5Jt5fEW*a!a*SJ:t«aW 
^Stt^ ^rix^axiftS^— y ^^Stsit^SiS^- 

ffejfctt, 1*117-!) ^^gjaitJ^-y^ 
2E*»a*:tT^#5Si«o3^*sJiL<, OFDMH 
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[0 0 0 7] */c, OFDM*S;©eM€-^Mt5 
[0 0 0 8] feoT, BrntttHhtlST'*—?-* 

eHMg0BB*JltbP*ft < * 9 , e^fico/hM-fb. <£ 
[0 0 0 9] #«9!tt, ±»Lfc*¥*ftflf©ISJBjK»c:« 

£ l fc^iHx - 9 (of - 9 m 9 m T £ * 3 r £ # t- 
[0010] *fc, #369if±» oFDM*aoeanB* 

93»i, T'<—*f- a&Zft&Kmm UfcKfiK*0 F D 
=. t # 5 -r - 9 e&ttlt* J: tfT- * tei£*f *fc 

[0011] 

9 ^ -c*:ff]iE««©ea&7*-^ sr 1 m-ro. ji& 



*©»afe*«*S:SEW U gW&0»{teaa&K:i£fcB1-3 

Hxacw^a t $r*-r 5 o f d Wr3&>?— * &&mw. 

9 ITS. 

[0012] ffig(e:»±, tME«*«yi^IH±* iffiettft 

©e&y- ^©ifynit, miBiiRoea&y — * ©us 
[0013] mriEfli#*ijsj#»tt» A*$*b 

[0014] *mw\c&z>f-*te&mw.te. m^ir- 

Nffl (Nlillt) ODe^iy— ^SrOFDM^iCJ: 9-g 

(N 

IB) oei^y— ^tdfiJ9^TfcP SKMfciMAM 

(i fft) &mvxm$i»mm*tb&T$i&m££ : & 
[001 5 ] y-f v'^/v • T-ru>fwgk^m.\±. mmm 

[0016] (I*j&*iJS¥Sttv f> 5?^ A/ • T^-n ? 
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ft4r0f^©E^SEfI*S;fc 4 9 ^SS LTe2H-5 O F D 
/<-*-*«b*fc*MH-* «fc 5 ^J&BrSoSW&ti-S: 

[0 0 18] 

[^B^WXiScDff$flg] 

eat, #369i©jb i (om&Bnzmw-rz* am. m 

1 ©*J£fl£f£fc::tett5#?gemc:G&3 Q PSK (Quadratu 
re Phase Shift Keying ) -O F DM^itcD-r — ^-giU 
K«l©«j«S:*i-|g-C*,5 0 H! 1 ic^-TJ; 5 fc, "T- 

^e^sem, •>!/7A'/^7 ww^mniK (s/p 

Kifl@IS) 10 0. fg^j£fti£S© (MOD) 10 2, 

N^-o-Koi««ce<)7-y =-mmwt®& ciffte 

K) 10 4, -T-f i?*/W'T^-n^&|5]gg (D/A^ 
1 0 6i , 1 0 6 2 , d— /l^ESS 
(LPF0SI) 10 8!, 1 0 8 2 > Q P S K ASSESS 
18, J£mi3Sg2 0*5iTJ5TVf^l 2 6ft>g>#tjft&h, 

[0019] QPSKt^ESl 8f4, T^-n VWgm 
Kl 1 0i , 1 1 0 2 , ji/2^*BIUB1 1 2, tpBaJl 
J£!&ffl©«gB3gg[EJ8g (I FLO SO 114, 7to 

^JPWaBSi i 6 *s itrf Maftftlo^y K/^ 7 ^ 

A^iaK (BPFEigg) 1 1 8frbmi&z*iz> e &mm 

&20I4. T-Tn^JI^HBl 2 0, ea*H«**f«yi 
OS«S«lg|ElK (RFLOSC) 1 2 2i=<fctftei£J§]« 
icfflOBPFlHlSSl 2 4i»t>isUSiT<5. 
[0 0 2 O] 0iJ^Lfi, f-^eS^il *Jfi±8E5rflH* 

NtLT, MPEGMia tJJEiHIW^k^ixfcl 1 ^ • 
Bfe&x-^tfi/'y 7;HcA*^iT-5, ^-^e&glS 1 
14, A7J-7*-* I NSrQP SK&ffltt<DfS*$r&Kttfo 
1*5 lflS2 tf-y h<DNm<D7 ! — ft LT&9&1\ 
iifticWfStCNiiO^&m^^^-t-?) O F DMK 

[0 0 2 1] S/PS&HIIg&l 0 Ott, A^tvfcATJ 
T— 9 I N^SJxSN^SW'B^-^ I N k> i -tH-t* 



>v^—9 sioot LTfa-f-^m^e 1 0 2KottUT 
EI 2 14, e^f-^IN ki] <D{fii:, El ltd 
* L ,&i£ttS3£B 102*s«9ST5QPS K^IH 

1 0 2 (4, A* Stbfc 2fc'yh/<7 \sAjm&&&f'- 
^ I Nk, l (1=0, 1, — , N-l) coffilO&CT, 
«*.tfei 2tStJ:5KQPS K^iS*;£o«-§-,£^- 
^Z k ,i CfflUat, IFF T@K 104 iCxtLTtbTJ 

-T5o *z kj i (4, TiCwi?^ 

[0 0 2 2] 

Z k ,i =X k ,l + j Y k ,l 
flU, k, 1 I4ggc, k ttOFDMv'i/tfOi'Wi/— -^v 
X k> i Hm^rM.'T— fZ kti ©IW^, Y k> i 

[0 0 2 3] ifc/f-^filifillwii^ttt, 

9 ic, m&M.T*—* z k , i©|ft»fti±— £-c*> 

[0 0 2 4] 

IS 2] I Zk, 1 I = C o n s t 
{ML. Cons t>0 "T?$?-6 0 

[0 0 2 5] I FFTEKl 0 4tt. «*J^aittlKltl 
0 2 h Xfl £ tiZ N<B 1 JBOtt**^— ^ Z k, l ( Z 
k.O . Zk.l . Z k> N-l ) I FFTj^IU NfB 
lWiSf-y Zk )D1 Uk.O > Zk.l' " » z 
k t N-l ) &£j£1~5o {&U I F FTlHlSgl 0 4^ffi* 

[0 0 2 6] 

[SC3] z k , 1 =x k , m + J yk,m 
{IU x k> i liaiSf-7z kf i eoUSc^. y k , l 

[0 0 2 7] D/A^miH]S§ 1 0 6 i , 1 0 6 2 tt. -t 
tb-ettl FFTlnJggl 0 IfrbXJlZfrtz.'fj 

^y k , m ^ztn^kc^i, ei4«^-s 1 0 

6i , S 1 0 6 2 tLTLPFlHl^l 08i , 108 2 
{cMLTuti^i"5 0 LPF@»108i, 1 08 2 fl 
-ttt-PttD/A^«H3K 1 0 6 i , 1 0 6 2 HAAS 
tbfc.ea^§*S 106J , S 1 0 6 2 ^>^FK**W«fife 
5>Srl^*L, e^if^-S 10 8!, S 1 0 8 2 t LTQ 
P S K^Pfn]^ 1 8 comW\°}^ 1 1 0 x , 1 1 0 2 

[0 0 2 8] QP SK^IBlHlKl 8fc*5V^T, 

BBl 14ft *iw»«»*^«a*«#**j«u, 

m^SSgl 1 0i *5«ttJ ? 7c/2»ffllfiIBSl 1 2tC^LT 

uti^-r^o n/2&mm&\ 1 2ft, ^a^^iEigsi 1 

(90°) iS5S L"C^I@ *^Ih1SS1 1 0 2 ^ LTLti 
^-f-6o 10i , 110 2 ft -ttt-ftbLP 
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F0SS1O 81, 1 0 8 2 H>b7<Jj£iritz&mmf§rS 1 
0 8i, S 1 0 8 2 fc, mU&Mm&l 1 4ti*bXts£ 

Mz.fa&m^, *sit5, ^aj$gjgie]8gi i 4ic,fc<9 * 

/ 2 r a d &fg * htzmxkWa1%- 1 i T T o ;/ft»cfitg 
U Jlgffi-^S HOj, S 1 1 0 2 t LTflPglUSgl 

[0 0 2 9] flPgOgg 116lt I£^[hJ8§ 1 1 0 1 , 1 
"l 02 a^A^a-LfcffcUff-ft-S 1 10i , S 1 1 02 
SrJPS U ^Hfg# SI 1 6 t LT B P F ESS 1 1 8 tc 
»LTffl^ji-5. BPFEJgl 1 8fi, JpgHBSl 1 6 

ft©5FB«-g-jfc#«:B*-*-*. Q P S K^ffllslgg 1 8 

fSrQP SK^I*SfSLTfMfS 1 8 Sr£j& 
L> j^bIh]8S2 OWjftglnlggi 2 OldttL.TtB^-rSo 
[0 0 3 0] i£fftD!g2 0(C*5^T. A*|£8£[I|&1 2 

U ftHIslK 1 2 0 fc» LTm^i-5o AHlHllS 1 2 0 
HU ««J*iiEllSl 2 2*»e>A*$*bfc»a6ft«*i:» 
QPSK^lslKl 8*»bA*$ixfc«ll«*S 1 8t 

*T-rvym\z.mn\s. s 1 

2 0?rMU BPF@ISl24^UitiM^ 
[0 0 3 1 ] BP FlHlgS 1 2 4»±. IfcglHl&l 20frh 

[0 0 3 2] SX±.mW Lfo «fc 9 fc» -x-^eiSilg 1 

t^J^JlT 1 —* I NJri^fSNfirofiif'-^ I N 
k, l T% e^feic^rtWN<aro«R^f§-§-5r^L 
tOFDM*S©gHffS 2 0$:4jSU 

[0 0 3 3] *£n&«37 r --4r£ti££Eff: 1 

^u-h-ee^-^Sre^i-^wt^-e^sitc, 1 

\z<\,\ ISot, f-^eglllt HUiifc&ffiwvfc. 

1 HO F DM*a;CJ: t) 7 i —$'&&*?T 0 <D 

[00 3 4] m i ©*l£0IU-*5»t5x— 

■ Ki, qp sK^mm&i siztsvzxmttt tt 

QP SK^^ffl^fc^, «^Li4\ S/PSafcBBSl 0 
0 £ 4 tr v Y^y wwf-^S:4^t5 =£ 5 t-^K U 
{i-^.&igffigB 1 0 2 £ 1 6 Q AMK©« *jj5Sr« 9 
ST5i 5lC^jEi-5^tlcJ:'3 > QPSK£HHI!&1 



SrfflV>5rit-e#, SfelC, QP SK^idlHlggl 8£ 
*S^^T*»©«W*3S:, ^JxJiQ AMjSCt P S K^sC 

[0035] ±it. "r-tmmmmi o#«««»»±. 

[0036] *eaiis«i mjai-ta-r— *e 

mm. i tt» M^iifse^ss^ Lfc^-^esiw*-??* 
[0037] &2mmsm 

2 ro^ft^tClJolt5*^0^(c:# ; 5 Q P S K-O F DM 
^W7 :? -;?e^S2©^=l:*-rillT-fc5, B3tC 
^-fi: 7= f -<?e^«2li, S/P^lfe[El8Sl 0 
0 , fB-§-^fctlSa 14, IFF TUB 1 6 s D/A^ 
^tH]SSl0 6i, 1 0 6 2 > LPFlElBl 08! , 10 
8 2 , QP SKI^IBIhIKi 8, j£falsl8&2 O^Jit^T^ 
x-^-1 2 6/5»»f>*^$tb5>o Hlfc^bfc^-^ 
Si*^ff 1 i: IU-(D^-^e^g^2 ©WrfESB^fe it) 5 

[0038] i4lt 03 tC^ Lfcft#^m^e 1 4 

ROM1 4 2*J«ttmjSliS* ^>^lHl?S 1 

4 4i»?>i^Jii5„ ^i^&^^v^ialgSl 4 4{i, ft 
•§-^miSBl 4t/<7WV7 f -^S 1 0 0^$^ 

iSfcB^Bl 4}^^-^ I NZ k> i <Dffi^\ (1 = 

0, 1, N-l) 5rtfmbs ti-*ttS144 (0, 

1, — , N-l ; ROMff 0~ROM#N- 1 (El 

5) ) &ROM1 4 2{C#L-C, 0ij^rf, ROM14 2 
<DT KU*ro±tefcrj/ h t LTffl73 KIMI *S 2 0 
KjfcttSiftiHi&rirKlROMl 4 2 (CISlS^tl/TV^ R 
OMr-7/v (ROM# 0~ROM#N- 1) Sr«J9ife 
i&iH&TJ^^lHlSgl 4 4 (Dfticffiii. I 
F F THUS! 1 6i>bAA^5!)ty hft#S 1 6 c lc 
iOPty h^tl. OlC/i^c 

[0039] ROM 14 2C75T K U-^ Wii&t' hit 
tit £ 5 la! ggl 4 4<t)f+icffi 

5 1 4 4 A* A# Six, tfiJ^ffTttf y St ITIt, S/ 
P^0SSl 0 0d»bA73$tu5^7 wi'-r— ^ s l 0 
0 t , «Kitl&* 9 V* (3& 1 4 4 ©ft-fciit S 1 4 4 t ^ 
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[00 40] 115 ft. EUlC^LfcROMl 4 2 COT K 
u^fclBtt^ftfcW*^— *Zk, 1 ^rtt^^tit* 
fo5 0 ff-g-^x— ^Z kf i tt, I FFTtalSgl 6 

«»<OD/A£tfcEI88l 0 6i\ 1 0 6 2 *O*B»*S 

^^s**) inc [k7u/2N) x+mzhzm 

"[0 04 1 ] ROM142(0#7K^tft H 5 fc* 
1-J: ?Km^/r-*z ki i ffi, Sff^-S 2 OCONfi 
«Mff^rtOROMr-^ (ROM#0-RO 
M#N-1) i IT, tt*»<0»a"e|B«*^TV^5o 

f-^fiiggii (mi) o^tia^c, x 

-*ei£3g«2fc:fc^Tt>. m^-r-^Zk, i tt x T 
So J: o tc^i-c £ £ 0 
[0 04 2] 

[ft 4] Z k ,i =X k> l + J Y k>1 
ffl-U k, Uigft. kliOFDMi/ytC/W->- >5r>- 

x k , i z k .i <03Mfaft5h Y k>1 

ttfs^-r-^ Z k , i co*ftj£#Xfc5 0 
[0 04 3] *fc. ROM1 4 2 fcll&lt J^Tt 
Af*— *Zk,l l&^&^^ES&l 4 4 

cof+ftfts i 4 4. *3j:tf % s/PSEifeisi&i o oa>e> 

A^£;ft,5^7 Wl^— * S 1 0 OcDfiStO&CT. I F 
FTInJggl 6K»©*i*9^ ttfc* D/A*»[slK 

i o 6i . i o 6 2 . *>5vmi ^^ao^^ttfcame 
jpsttxt^o x-^ei^ei (an ts*5, 

[0 044] 

[ft5] | Z kf l l=f (S144, S100) 
fiU f (S144, S100) >0. f (S144, 
S 1 0 0) fi^y u;i/f^^ S 1 0 0*5«fcTJ*fHBcffiS 1 
4 4^lST3t4 5m-9-^<Ofiffi-efc5o 

[0 04 5] IFF T0g§ 1 6 f± % f*— *eSH86fl 1 

(Ell) CO I FFTESgl 0 4tWim\Z, m^r&mftm 
El 0 2^^m^$fu^N{@lffi(7)if^T : -^Z k> i 

(Zk,0 . Z k>1 , Z k>N -i ) FFTMl, 
NSlfiOtiltf-* z k , m (z k ,o. z k(1 , 
z k, N-l ) S:£jSi~<5© 

[0 04 6] I FFTE1K1 6f4, «-g-^aJ3S 

f H^bNfi (lfi) OW**^— ^Zk t 1 ffAA* 

fct^tc y -t y hm^ s i 6 c u «*jsa 
mmmi 4©«a«[*^^[aisi 4 4<Dtt-ft{es 1 4 
44r0^yri-^ o 7-^gi$iSi (Hi) o 

I FFTlHlgSl 0 4i:p|«^, I F F T 1 6 tfititfl 
[0 04 7] 



[ft 6] z k , 1 =x k>m + j y k>Dl 

flu x k , i fia**^— ?z ki i ^>nft^^> vk,i 
tt«*ftx-^ z k> i o*»riE»-e*)5o 

[0 0 4 8] JWT". 7-^eS»fi2 0»fE£fft9§i- 

s/p^miHissi o o(4. '>y7/«TAA^ 
w^IS;©/^ uw^— ^ s l o o ^fftt5o ff-^A 
ASixfc'^ u^-x-* s l o ocoft^i-ffftfits i 

4 4$:, ROM1 4 2(DT Y *<0 ±$L\f y bt LTffi 

^JU ROMl 4 2ldKtS£JxT^5ROMx — ^ 
(ROM#0-ROM#N-1) Sril^-r^o 
[0 0 4 9] R0M14 2OTftt:^7M^(t 1/^ 
7— * S 1 0 0<D{&frAJj£tl. ROM14 2lt 13 5 
CSLfcROM 1 4 2c0ftftftS 1 4 4*5 J: 15^5 WW 
7—^ S 1 0 0 Cfcff ^ Z k , i £ I F F T 
[Dft 1 6 LTffi^t^ 0 I F F TlHlgg 1 6 tt % «# 

&mmmwi 4*>?>A*sft5Nfi 

Z k ,l (Zk,0 • Zk,l . Z k , N -i ) * I FFT& 

iu Nmim.<Dmmwt^— * z k>m ( Zk ,o . 

z k ,i . z k , N-l ) Sr^UTD/A^SHalKl 0 
6i , 1 0 6 2 ^»LTtH*-r5o 

[0 0 5 0] D/A^llHlSgl 0 6i , 1 0 62 *5J:V 
LPFInlSgl 0 8i , 1 0 8 2 tt. ^tl^ft&Lm&f— 
* Zk,m ^*ft^x k>m *5«ttfftft^y k|ID ?rT-^ 

fS10 6i , S 1 0 6 2 Sr^J^bx QP S K^H[ElSg 

[0 0 5 1] Q P S K^WEIK 1811 Q P S K^P^ 

0 6i, S 1 0 6 2 ^WUT^BHItS 1 8 Srt^ 
U i^{flH3^2 OtC^j-LTtti^i-^o iKS0S2OH 

^{g-^-s i 8 frNtsnttft««oKnff^s 2 01:^ 
iU T>7^-1 2 6Sr^UTii«e*K^ai-r5 0 
[0 0 5 2] «±^fc«t f-^gilgt2{l 
fB**iSm81H 6»cj:9^«) % D/A^^Ih3SS 10 6 

1 , 1 0 6 2 fc5VM4iifSe2feKfc«t ^^Pif-^-S 2 0 

-^IN k( i (/<7WVf^S10 0) ^EDtfifS 

[0 0 5 3] Sfc> f-^gSll2ft ^f8ff-§-S2 

^S2f4, AJJT*— 9 I N k> i (^^7 l/^f-^ S 1 0 
0) Id, ^S^kLfdS-i^-^Z^i Sr«5ST 
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1 ©^Mli Lt^Lf:f-^€lii 1 (01) \z 
[0 0 5 4] 

[3gBJ©#J*] «±j£^fc «t 9 

i 9£j££;ii^fl«-S§-©n p Q St£ «£ 0 r. £ *s 

[0 0 5 5] *^9!{^3^-*fei£i£«:Jo it/ 

imi] mi <Dm&i&teLizioVz,*L&w\z&zQp s k 
-o f dm#s©-t— *eaHS«ro«*Sr*i-Bi-e*> 



5 0 

[0 2 ] te^x— * I Nk, 1 ©ffi£ , 0 1 ^ L-fdt # 
[SI 3] *2©^lK»liiH*i«t5*«Mfc«5QP SK 

-ofd m*-s;©x - * eaiSit*0«fifc$r*i-ia 

[0 4] 0 3ld^L^fi-§-Ai2lttJ^e©*^Sr^i-0X- 
[EI5J m4t^LfcROM£>T K^i-IE«$ttfcfB 

i, 2-T f -^€^S> ioo-s/P^W, i 

0 2, 1 4»-«#^i£mSHt, 10 4, 16- IF FT 
gift* 10 6i, 1 0 6 2 — D/A^»IH!8, 18-Q 
P SK^iJ§lH]&g. 1082, IO82 -LPF@K S 1 
10j, 1 1 0 2 -*tlllB, 1 1 2 — 7c/2»*SlHl 
ft. 1 1 4-JSSW8fi|!]gg. 1 1 8-Al||[iaK. 1 1 8 
2 0-S(g(5]^ 12 0-**Ih1K. 1 
2 2-jnflHBSEIK. 12 4-BPFBfc. 12 6-7 



^102 
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